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Results: 12 4- 2.2 RF lesions (range 9-t5) were created per dog (mean 
power 48 =t= 26 W). At necropsy, mean abfetlon area was 4~ 4- 131 mm ~. 
Lesion continuity was seen in 3 of 6 ablatione ond was assodafed with fewer 
RF applications (10.3 4- 1.5 vs. 13.6 4- 1.2; p ,. 0,039), higher mean RF 
pOWeflt~57 -I- 27 WVS. 44 4- 24W; p = 0.029) and ~ lesion 8rea (576 4- 
vs. 389 ± 88 m~;  p , ,=n 0,065). Adequm maps were olXai.ed tn S 
dogs, and carrectly Identified conduc~on block conefetlng with the anatomk: 
lesion tn 4 of 5 dogs. 
Condus/ons: Linear RF lesions can be succ~ cmaled with a tem- 
perafum controlled, mul~ple coil-efectmde cathet~, but are ~.~T~-,C.~; on 
op~mo~ camefer pcaltion. Un¢olar RA ac~ra~on m~g ca. Ue~fy areas 
of conducllon block ~ colmm)~ to feslons ~ at ~ .  
~ Onset  ot  Unipolar Electrogmm 8e an the Unfiltered 
A i temMive  Reference for Timing Distlmt Atdal 
Depolarization 
Venkafeshwar K. Gottlpaly, Peter L Friedman, Wigiam G. Stevsn~n. 
B~gh~n and Womon~; ~ Boston, MA 
Intmduclton: P-w~ve onset in the su#aca ECG is ~monly  osed as s ~nino 
referenca for aldal mapping. P-wave ~ is diflicult to aosess whon super- 
imposed on the T-wave, and at rapid recol¢ling speeds. Since "unfilton~ 
unlpo~ etectrngrams are hcavgy weighted by fer-~u s~ the onset of 
atdal electrogram in unfiltered unipoler recordings may provide an al- 
terca~ve reference po~nL Me~,ods: In 10 consecutk'e ~ a decapolm" 
catheter (eleclxode spacing: 5 mm altomating with 2 ram) was positioned in 
the high right atrium. "Unfiltered" (0.5-500 Hz) bipolar e ~  from all 
10 eleclrodes and a 8 leed surfaca ECG were ~ sim'Jllaneously. For 
each bipofer eleclrede pair the time from the peak of the bipolar signal to 
the earliest onset of P wave In the surfece ECG (X-axis), and to the eaffmst 
oosat of me onfiltored unlpolar atrfel eleclmgram (Y-axis) reconJ~ from one 
of the electhxles of the 10;polar pair, were measured. Results: The Intennd 
from lime of Ional depolarizalfon to eflher the onsat of the P-wave in the 
surface ECG, or the onset of the unfiltered unipolar affial eleclmgmm were 
closely correlated (r ~ = 0.9). 
11me lm IiIIlel~ imel m immll el P4em la: 
~lldlll i¢ ~lllllul I I  
Conclusion: Onset of the "unfiltered" u~palar eleclmgram, recorded from 
a single electrode, maybe a useful alternate ~ to the sudaca ECG 
for timing atdal activation dudng catheter ma l~.  
Prevention of Atrial Flutter With F..pk:ardlal Artilkle 
S. Adam St~kberger, Vined Labhasatwar, James D~ds, 
Thomas Unde.Nood, Robert J. Levy. Unwersfly of M/~/gan, Ann Adx~, 
M/ch/gan 
Atrial anhythmias after bypass surgely often delay hospital discharge and 
result in s ign~ morbidity. Controlled release antiardlythmtc drugs can be 
delivered via coated wires implanted on the epicardial sudeca. This exped- 
merit was conducfed to test the hypothesis that epioaro~d edmlnlstratlon of 
artillde from 8 controlled release system can decrease the Induclbflny of atdal 
gutter (AR). 11 dogs undenNent a thotacotomy. An ~ Incision was made 
horizonlafly st the inferior border of the atrium along the veca cave Another 
incision was made from the iniUal incision to the dght affial appendage. The 
incisions were then dosed. A pacing catheter was positioned in the dght 
atrial ~.~,-,~age via the right femoral veth. 8 atfempts at indudng AR were 
mede by burnt p,~ng the aMum fer throe secande at cycfe lengths of 150, 
140, 130, 120. 110 and 100 mse¢. PerSistent AR (5 minutes) was the end- 
point of each lourst pacing atfempt Sinus d~ythm was restored wflh ovet~ 
pacing. After determining the induction rate (%) of AFI in the baseline state, 
a wire coated with the drdg delivery system, either impregnated with (n = 
6) or without (n = 5; control) 20% arlilide, was sewn onto Itie right atrium 
between the hodzonfel incision and the AV groove. After 60 minutes, the 
induction protocol was repeated. The induction rote of AR decreased from 
322 4- 10.3% before the artilide wire was applied to the hea¢ to 19.0:1= 
11.3% (p " 0.02) after the drag wire was applied. In the control dogs, AFI 
was induced 29.4 4-10.5% at baseline, and 25.2.4-11.9% after implonta6on 
of the control wlm (p = 0.4). In the comnmy sinus, the ar0flde conoenUmJon 
was 1~3 "~ 1.48 ng/n~ at the concfusion of the expedmont In canclusion, an 
~ osntm~d r~ rekme system that resu~ In yew fow systen~ 
axtilide cor¢~-¢ua;k)ns, ~01x)am to decrease the induc~'lily of AFI after e~x- 
perimental atr~omy. These results may suggest that after bypass surgery, 
atdal a n ~  rcaY be IXeVented by arl~lide used in conjunction with a 
contmliod release system. 
~ Tmnscathet~ Subendocardial  Infusion-A Novel  
Technique for  Ab l~ ion  of  Atrial Fiulter 
Anmeas Goete, Ckm Honeyeu,, S~ey Re~crman, Oa~d Swaneon. 
Jonagtan J. Longberg. Cerlyle Fraser Heml Center. Aj~mffa. GA; EP 
T~.;,~.-,~Ogies Inc.. Sutmyvale. CA 
I~ions, which may not campletely er~minate ~m'ua~ Ituough the pc~;g. 
der dght abt~l isthnass ari~at to Itm ~ of me lacl.e/~rd~ The 
pumose of the cum~ study was to a~ess the feasib~ of V~-~;he~.  
subondecan~d klfusion of ethonol fer ¢ompfete abla~on of the ~sthn~s. 
Me.otis: A 7 FR deflectab~ lumon elec~nde cathater w~ e(~pped wfth 
a #27 .ee~e IXO~d~ 2 mm horn me ~p./~ ~a,on ~Wctate ~ 
of ethanel, iohexal and gly~.~ was Infosed into the ta~et site us~ a 
power inject. In 5 dosed-chest dogs (we~'d 24:1:1 I~g), the infusion 
ablation catheter was applk~ to the isthmus and two infusione (0.5 cc/5 sec) 
ware dellvsm~ ~ stody was pe¢,om~ed before and after 
a l ton .  The ~ stain produced by i r~ion abla~on was rec~d~ 
by msoro~opy. L~on ~ were moasured ~ .  
fles~s: Tl~m was no d~s '~ in sinus c.y~ Iongth, AH intowal, HV 
in~val or AV I~ocl< ef~e Iongth afler ir~sion al~lion of ~'~ is~mss. Them 
was no ~ange in dgl~t a t~ pressure or anedal pressure as the result of 
~ ~ sm~,g a]~ved ac~e as~ssmont ot k~s~on ao, equacy. 
Pathok~c aca~ls showed ~ansmu~ k~k~ns ~ g  me enUre ~nus  
in aft 5 animals. Mean lesion dimonsions were 12 + 6 mmx 5.5 :l: 3 ram. 
~ :  Tronsc~hater ethonoi Infusion produces transmural lesions 
that cons~;=~y and safety ablate the ontire ;~i;.,,uS. A(:lddk)nal stua'P,~s of 
this technique for Be tmatmont of atdal fluter seem wananted. 
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~ Subpectoral Approach !o ICD Imp la~i ;on :  
Shoulde¢ Associated Problems in Long-Term 
Fo,ow-Up 
Thomas Kon~. Wem~ Jong. Ulr~ Sc~bpen ~. Burghard ~ .  
Ghr~an Wolpe¢ ~ Lewalter, OUo Schmitt ~, Bemdt I-0ded~ 
Un~e~yo~Bor~ Bonn, Germany 
In 40 pat~ts (1~) ~/~e: SS 4- 13 yem, male: 34. female; 6) with left- 
or dght-sided subpectoml Implantet~n of a fou~h fw,-,e,-~tion implantom 
cardiovertm' ~,Tu,~fetor (PCO 721oj'/220/'/218, volume: 83 cn~, weight: 132 
0) the k=am~ showier jolt  was examined regarding decreased mo~y, 
h~rUon fondng~ and ~ ~fera~ns durthg p,~toperatZve fonow- 
up. l~%-ti~ of the shoulder durlng frontal and tmnsven~ motion and robson, 
elevation of the shoulder, ond paln on preosure and molfon lypic~ for Inserlion 
tondinigs were documented pm0pers~nW and 3, 6 and 12 months aftra ICO 
intplama6~m. An tCerasound and on x-ray of the shoulder were mlo~ionagy 
pefom~ pmopm,ve~ ond a~ S aed ~2 months. Physiotheraw as 
a~ stalted wilhln 24 hours 8~er ~t ion .  
Ros~s:Subpecforal imp~nta~n was ~n 38 pts perforated with a felt-sided. 
In 2 pts ~h a dg~t-sided approach due to wevioca lea-sided qT~,-~tion. The 
pmopemivs invsstigil~s of the shoulde~ were normal in all pts. The 
following pa~iogicai ;'.-~,~,~ were made mstoperative~. 
3. mo.th 6. month 1P.. month 
c.o~av~ (n): 25 (~m,) 2s (s2%) s (tm~) 
Oeem~l¢~c~o. (.): 20 (5o%) 12 (3t%) 5 (13%) 
Decseased fmwa~l flec~n (n): 15(37%) 10 (25%) 5 (I~A~) 
Declined interim (n): 7 (26%) 5 (19%) 3 (10%) 
Stmk~ eleva~o, In): 25(62%) 25(82%) 5(13%) 
I~ .~ te.0inm (n): 2S (e2%) 2S(m) 11 (27%) 
All postoperatively pe~med ultrasomds and x-rays showed no momho- 
loglcal ~dterations ofthe shoulders. 
i%ir, j 
I 
E ' 
O 
.~y 
P 
0 
S 
T 
E 
R : 
402A ABSTRACTS- Poster JACC February 1996 
C, onc~usion: (1) Decreased motility, shoulder elevation and insedion ten- 
dinitts of the Ipoilataral shoulder joint were diagnosed tn the majority o! pts 
after subpecteral ICD implantation. (2) There waS a statistically stgrliticant 
mduclkm in decreaSed abduction (p < 0.005), forward tiectlon (p < 0o05), 
shoulder elevation (p < 0.005) and insertion tendtbltis (p < 0.05) after 12 
months. (3) Early physiotherapy of the ipsllateral shoulder is recommended 
after subpectorai ICD implantation. 
Effect o f  Eleetrede Material and Polarity on 
Deflbdllatinn Thresholds Using a Nordhoracotomy 
Active Can Conf igurat ion 
Fled Evans, Eckha~ Aif, Toy Ideker, Jay Pasquanfonto, 
John Roabomugh ~, Larry Sfotts 1. I. Mad. Klinik, Klinikurn rechts der lear, 
TU MOnchen, Gmmany; ~ In~armedics Inc, Anglefon, "IX 
Background: For implantable nonthoracotomy detibrillafom delivering mono- 
phasic shocks, a sfgnHtcardty reduced defibrillation threshold (DFT) has been 
reported for right ventdcutsr anodal as compared to ¢~hedg shocks. For 
biphasic wave forms the data are inconsistenL We studied the effect of 
po[adty on the OFT using electrodes made of different mateflalo: one with a 
metallic titanium coil and one with a low polarization ca¢oon electrode, both 
of 3.5 Cm length and of equal surface dimension. 
Methods: FTofitiatlon was induced in six mechanically ventillated and eoes- 
theSzed mongol dogs (24.5 4- 2.6 kg). For each trial, the order of tead/l:~ladly 
combinations was random. Shocks were administered from 400 V, and the 
DFT was dets~mined by stepping with an up/dow~ protocbl. The DFT was 
determined four times for each electrod~poisdty combination. 
Resu,'ts: Energy, voltage, and impedance g "he OFT were s igna l ly  
lower for carbon as compmed to titanium (p < 0.05)° While for carbon the 
DFT for anodai shocks was only slioh',ly lower than the OFT for cmhodol 
shocks, for titanium the DFT for anodal shocks was signiti~ntly lower than 
the DFT for cathodat shocks. 
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Conc/us/ons: Analysis of the specific defibrillation pulse weveforms sug- 
0sets that polarization voltage at the end st the second phase may explain the 
obsmved differences between ~rl0on fiber and titanium electrode materials. 
AnMysis o f  Morphologies and Cycle Lengths of  
indu~l  Versus Spontaneous Ventricular 
Ts©hycardla in Coronary Artery Disease Using 
Local Bipolar Intrecardlac Elaclrograms 
Retrieved From Implantable 
Cardioverter-Deflbdllators 
Michael O. Sweeney, Mary Guy, Brian McGovem, Jemmy Ruskin: 
Hasan Garan. Messachuse#s General Hospital, Boston, MA 
We analyzed the morphologies and cycle lengths ((31.) of ventdcular tachycar- 
die (v't') induced via nonlnvasWe programmed stimulation vs. spontaneous 
VT using local bipolar intracardlas etentragrams (IEGM) retrieved from 36 
pts with Ventritax Cadence ® imptantat~le cardiovetlar-deIFodltators, coranaly 
disease, sustained VT/cardieo arrest, and mean EF 31.8 • 14.0=fo, A sin- 
gle VT IEGM morpholagy was induced In 15/36 (41.'P/o) pts; 21/'36 (58,3%) 
had multiple (mean 2.8 :E 0.8) VI" IEGM morphologies induced. Mean CL 
ot induced VT was 334,8 ~: 58,8 ms; mean ICD VT detect CL was 418.0 
4- 47.8 ms. A total of 392 stored IEGMs were retrieved over 34.5 :E 19.6 
months. Mean distinct spontaneous VT 1EGM morpholagles per lot was 2,9 
:t: 1.6. One V1" IEGM morphology accounted for all spontaneous episodes 
in 6/36 (16.7%) pts, In 30/36 (83,3%) pts with > 1 spontaneous VT IEGM 
morphology, a single morphology accounted for 59.7 4- 21.0% of all retrieved 
VTs. Mean maximum and minimum CL of all spontaneous VTs was 384,4 4: 
57.4 and 300A 4- 49.7 ms. Mean CL variability of recurrent morpholagically 
distinct VT was 49,4 -4- 36.9 ms. In 24/36 (66.7%) pts, >_ 1 spontaneous VT 
had IEGM morphology identical to an induced VT. Overall, 60.2 :t: 35.5% 
of re.eyed VTs were morpholagicafly identical to induced VTs. Mean CL of 
induced and morphologically Identical spontaneous VTs were similar (349.1 
:E 62.0 vs. 353.8 4- 45.8 n~; p = 0.71). 
Conclusions: (1) Most pts (83%) had > 1 spontaneous VT IEGM mor- 
phology. (2) However, a single IEGM morphology predominated in 60=/0 of 
mtreived episodes In pta with >_ 1 morphologically distinot VT. (3) Sponla- 
r, eOus VT with Identical IEGM morpholagles and CL as induced VT o~utTed 
in 67% of 10is. 
~ SIgnmcant ICD Event Rate In PMients With 
Unexplained Syncope snd Inducible Ventdcular 
Tschycardla 
Luis E. Candle, Jonathan S. Steinberg, Stevan P. Kutalek, Kamn Beckman, 
Toshto Aldyama, James Corem~las, Nlchoiss G. Tulle. St. Luke~-Roosevoft 
Hospital Center and Columb~ University, New York, NY 
In pa~ants with unexplained syncope end structural heart disease, electro- 
physlolagy studies sites reveal monomorphlo ventrloalar tachyce,-d~z (VT). 
The tachyantzythmia is presumed iagnose and guides therapy doepife lack 
of deflnflk'e cl?nloal data to support his apfxeach. Our o~eo~ was fo exam- 
ins the tachyarrhythmia event rate in patients who had recelved Irnplantable 
cardioverter defibdflators (ICD) to detelmlne if this clinical approach is justi- 
fied. Thirty-six pts were identified: age 65 4- 10 yrs., 88% in,Me, 80% CAD, 
and EF 32 :E 12%. All had Induc~e monomarpblc VT at cycle lan~h = 258 -~- 
39 ms. During follow-up of 24 4-18 mus (range 3--81 ross), 16lots (44%) had 
ICD Intewantlon for presumed or documented sustained vantdcular tast~ 
yanhythmla. Of the 16 pts, 12 had shocks, 1 had antitachycordla pacing, 
and 3 had beth. Four pie hsd recurrent syncope w'tth tCD thera,oy. Cllblcal 
characteristics Including age, beta-blocker therapy, CABG, and EF did not 
k[antify those more likely to have eVents. Lifetable analysis'. 
Duml~ 01F/U(mos) 
3 6 12 18 24 
Pmt~t~,ty otICD P.x ISP/. 23% 31% S~, 78% 
Antisnbythmlc drugs were used at soma point during folfow-up in only 28% 
of patients, Corx:/usfons: A high ventdcolar tachyarr~hmla event rate was 
obeerved in patients w'dh unexpialnsd syncope, structural heart disease and 
inducible monomozphio V'l" who were treated with ICDs. This event rate is 
similar to patients with documented VT and justifies EPS as a diagnestlo 
maneuver. Aggressive therapy In these patients Is dearly warranted. 
Implantabte Detibdl latom Are Supedor  to 
- d,l-Sofalol for Treatment o f  Sustained VenMcular 
Ta©hycardla or Fibril lation in Patlenla With 
Coronary  Artery Disease 
Dirk ~cker, Wilhelm Haverkamp, Michael Block, Martin Borggrefe, 
GGntsr Breithardt. WesYr~tisohe Wilhelms.Universlt~, Department of 
Gardiofogy, MOnster, Germany 
Objecf/ve: The purpose of this study was to compare the long-term efficacy 
of d,l-sotalol and implantsble cardloveder-defilm'llatore (ICe) for treatment of 
vantrlcular tachyarrhythmiss (VTNF) in patients with coronary mtory disease. 
Melhods: In a case-contret stu~, 50 pattenta treated ~th oral d,t-sntatot 
were matched to 50 patients treated with ICDs. These patients were selected 
from a database oi 487 tCD patients. Both groups were matched for sex (82 
male), age (58:1:10 years), ejection free, on (40 :E 12%), extent of coronary 
artery disease, presenting ard~ythmla and year of begin of the treatment. 
In all patients in the sotaiol-gmup, VI"NF was inducible in the dog-foe 
control electmphysiologlo study (EP-study). Induction ol sustained ~I'NF 
was completely suppressed by oral d,l-s0talol (mean dosage ~ 4- 95 
rag/day). The ICD.group consisted of matched patients treated with ICDs 
because VI"NF was either not Inducible at the baseline EP-study (n = 5) or 
Inducible sustained VTNF was refractory to antlanhythmic drug treatment (n 
=,45). 
Results: Compared to ICD-treatmeot, oral d,l-sotalol lead to a mad~ed 
reduction of arrhythmic events (17% versus 67% after 3 years, p < 0.005). 
However, treatment with d,l-sotalol lead to a higher sudden death rate (16% 
versus 0% after 3 years, p < 0.005), a higher cardiac death rate (21% versus 
15% after 3 years, p < 0.05), and a higher total moflality (26% versus 16% 
after 3 years, p < 0.05)° 
Conclusions: In this case-control study, ICD therapy was more effective 
than EP-guided antiarrhythmlo treatment with or~ antalol in prevention of 
sudden death and reduction of total mortality in patients with coronary artery 
disease. Prospeot~ve studies are needed In confirm these results. 
~ IVlachanlam of  Ventdcular Rbdl lat lon induction 
by T Wave Shocks in Patients 
C. I.adssa Fabdtz, Paulus F. Klrchhof, Jean Moubarek, Markus Zabel, 
Michael R. Franz. Cardk~/ogy DMaions, VA & Geo~letown University 
Medical Centers, Washington, DC 
Background and Methods. Electrical defibrillation may be caused by syechre- 
blzation of mpoladzation, however, the mechanism of Induct/on of veotdcular 
